INTRODUCTION
The darkfin hind, Cephalopholis urodeta, is a common and widespread species, mainly inhabiting coral reefs in the west-central Pacific and Indian oceans (Heemstra and Randall 1993) . At Iriomote Island, Ryukyu Islands, Japan, it is one of the dominant grouper (Epinephelinae) species on reef flats and slopes, coexisting with many other groupers, including Epinephelus merra and E. fasciatus (Nakai 2002a). Although information on the feeding habits of adult C. urodeta is available, the major food items being small fishes and decapod crustaceans (Randall and Brock 1960 Hiatt and Strasburg 1960; Nakai et al. 2001) , the diet of juvenile C. urodeta, as well as juveniles of other serranid species, have received scant attention. Studies on the feeding habits of juvenile serranids are useful for understanding the overall ecology of groupers and for determining release areas for hatchery-reared serranid juveniles in natural environments (Hamasaki et al. 2004) . The aim of this study, therefore, was to clarify the feeding habits of juvenile C. urodeta, including ontogenetic diet shifts with growth.
MATERIALS AND METHODS
The study was carried out at Amitori Bay (24° 20'N, 123° 42'E), situated on the western side of Iriomote Island, from May to September each year between 1998 and 2001 inclusive. A map of the study site was given by Sano (2000) . Individuals of C. urodeta less than 100 mm in total length (TL) were defined as juvenile by examining gonad maturation (Nakai 2002b). Juvenile fish were collected from the shallow reef flats and slopes to a depth of 30 m by divers using hook and line with fish meal bait and scoop nets. Sampling was conducted between 1200 and 1800 h, C. urodeta being a diurnal predator (Nakai 2002b). Immediately after collection, 10% formalin was injected into the abdominal cavity of each specimen, which was then preserved on ice.
In the laboratory, within 4 hours of collection, TL and body weight were measured for each specimen to the nearest 1 mm and 0.1 g, respectively. Specimens were sorted into 3 size classes: ~ 60 mm TL (I), 61-80 mm TL (II), and 81-100 mm TL (III). Food items from the stomach contents were sorted and identified to family level under a binocular microscope. The volume of each item in the diet was visually estimated for each specimen to the nearest 0.1 mm3, using a slide with a 1 x 1 mm grid. The relative importance of each prey item in the diet was expressed as the mean percentage composition of each item by volume (%V), which was calculated by dividing the sum total of individual volume percentage of the item by the number of specimens examined (Hobson 1974 Sano et al. 1984 . Specimens with empty stomachs were excluded from this analysis.
To measure the degree of feeding intensity of each fish, we used the stomach fullness index (SFI): SFI = [SCW / (BW -SCW)] x 100, where SCW is the weight of the stomach contents and BW is fish body weight. Specimens with empty stomachs were included in the comparison of mean SFI among body size classes.
A one-way analysis of variance with unequal replication (ANOVA) (Zar 1999) was used to test for body size effects on SFI and percentage composition of major food items. Body size was analysed as fixed factors. Prior to these analyses, data were transformed to aresine V.
RESULTS
Of the 104 stomachs examined, 73 individuals (70.2%) contained food items, 31 (29.8%) being empty. The overall mean SFI of specimens was 0.94. In terms of mean SFI in each size class, a relatively low value was obtained in sizeclass III (mean ± standard deviation = 0.21 ± 0.38), compared with those in I (0.95 ± 1.06) and II (1.44 ± 4.24). However, a significant difference was not observed among the three size classes (one-way ANOVA, F2,101=1.69, P=0.19).
The overall feeding habits of C. urodeta are shown in Table 1 . The major food items were small fishes and decapod crustaceans, accounting for 25.1% and 35.8% of the total stomach contents by volume, respectively. Of fish prey, Gobiidae was the most dominant, although unidentified fishes also accounted for a large portion of the fish dietary component. Among decapods, shrimps (predominantly Palaemonidae) were the most prevalent prey item (21.3%), followed by hermit crabs (predominantly Galatheidae) (10.5%), decapod larvae (4.6%) and other crabs (4.0%). Based on the %V data, differences in the dietary composition of fish and shrimps among size classes were examined (Fig. 1) . A one-way ANOVA revealed that %V of each food item did not differ among the three size classes (F2 ,16 =0 .28, P=0.76 for fish F2,17 =0.87, P=0.44 for shrimps). In addition to fish and shrimps, larger-sized juveniles (>61 mm TL) fed on crabs and hermit crabs, but the proportions of these food items in the diet were low.
DISCUSSION
About 30% of the C. urodeta specimens examined had empty stomachs, a finding similar to the situation with juvenile coral trout, Plectropomus leopardus, on the Great Barrier Reef, Australia, 25% with empty stomachs (St. John 1999) . Ross and Moser (1995) found that 40% of juvenile Mycteropomus leopardus from North Carolina also had empty stomachs. These findings indicate that a relatively high proportion of juvenile groupers have empty stomachs, as do adults (Brul e and Rodriguez Canche 1993 Eggleston et al. 1998 ). The overall mean SFI of juvenile C. urodeta was low (0.94), also similar to that of adults (0.64; Nakai et al. 2001) .
In the present study, juvenile C. urodeta did not show any clear ontogenetic diet shift with growth, taking mainly fish and shrimps, as also recorded for adults (Nakai et al. 2001) . Similar piscivory in juveniles has been reported in Plectropomus leopardus (<100 mm SL) on the Great Barrier Reef (St. John 1999) and Myceroperca microlepis in North Carolina (49-150 mm SL) (Ross and Moser 1995). Juvenile Epinephelus striatus, on the other hand, fed mainly on gammarideans and hermit crabs (50-109 mm TL) (Heck and Weinstein 1989 Grover et al. 1998) , indicating that food habits of juvenile serranids is species-specific.
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